Background: Smoking is a major risk factor for cancer and cardiovascular disease. However, mental stress leads to smoking in dental students. We believe that dentists, as health professionals, should set an example for the public. Therefore, this study determined the prevalence of and factors associated with regular smoking among Japanese dental students. We also surveyed their attitudes regarding smoking cessation and how to counsel smokers about quitting. Methods: We collected demographic and behavioral data from 453 students at Kyushu Dental University, and evaluated their mental health with the 12-item General Health Questionnaire (GHQ 12). We also asked them nine questions related to their intentions to counsel smokers about quitting. A multivariate binary logistic regression analysis was used to identify factors associated with smoking. Results: Fifty-two (11.5%) of the dental students smoked. Univariate analyses indicated that male gender, higher academic year, greater number of times eating out per day, alcohol consumption, prevalence of skipping breakfast, poor health, and poor sleep habits were significantly associated with regular smoking. Regular smokers were less likely to have GHQ 12 scores ≥4. On multivariate analysis, male gender (OR = 5.449, 95% CI = 1.851-16.040), sixth year students (OR = 21.971, 95% CI = 1.686-286.290), eating out two or more times a day (OR = 2.492, 95% CI = 1.165-5.331), drinking alcohol three or more times per week (OR = 9.484, 95% CI = 3.335-26.970), and GHQ 12 score ≥ 4 (OR = 0.339, 95% CI = 0.136-0.845) were significantly associated with regular smoking. Overall, 50.1% of the non-smokers and 71.2% of the regular smokers responded that patients' chances of quitting smoking are not increased when a dentist advises them to quit. Conclusions: Regular smoking was strongly associated with male gender, higher academic year, alcohol consumption, and higher frequency of eating out per day. Mental health status among regular smokers was better than that among non-current smokers. Furthermore, we found that more than half of dental students have inadequate attitudes to advise their patients to quit smoking. It is necessary to develop educational programs regarding smoking for dental students.
Background
Smoking is a major risk factor for cancer [1] [2] [3] and cardiovascular disease [4] , and both smoking and drinking alcohol are health hazards. A recent World Health Organization study of the global tobacco epidemic showed that 21% of adults globally, or 950 million men and 177 million women, were current smokers in 2013. Smoking prevalence is highest in high-income countries, with 25% of adults being current smokers in 2013 [5] . In Japan, the National Health and Nutrition Survey showed that the prevalence of current cigarette smoking among Japanese adult males decreased gradually from 39.9% in 2006 to 30.2% in 2016 [6] . In the USA, cigarette smoking among adult males declined from 23.9% in 2005 to 18 .8% in 2014 [7] . These data suggest that the prevalence of smoking in Japanese men is high among developed nations.
The reported prevalence of current smoking among Japanese male dentists was 27.1% in 2008 [8] , which is significantly higher than the rate among Japanese male physicians (15.0%) [9] . It has been reported that the smoking rate among physicians is declining in Japan [10] , while changes in prevalence of smoking among dentists are still unclear. In addition, no information is available regarding the attitudes of Japanese dentists toward smoking cessation in recent years. Several studies have shown that many dental students suffer from psychological stress due to their many examinations and personal problems [11, 12] . A recent study showed that stress from the heavy course load was the main reason that dental students initiated smoking [13] . A few studies have suggested that the nicotine contained in tobacco has antidepressant-like effects in depressed patients [14] and small animal models [15] . Therefore, we hypothesized that students with mental health disturbances depend on the use of tobacco to improve their condition. However, dentists have a responsibility to provide public awareness of smoking prevention and cessation, and to facilitate improvements in public health. We also believe that dentists as health professionals should serve as examples to the public. However, there is no information regarding the associations between smoking behavior and lifestyle and mental health or attitudes regarding smoking intervention among Japanese dental students.
This study determined the prevalence of and factors associated with regular smoking among Japanese dental students and surveyed their attitudes toward smoking cessation and counseling smokers about quitting.
Methods
This study was approved by the Human Investigations Committee of Kyushu Dental University and all subjects provided written informed consent before participating.
A survey was completed by 453 dental students (200 women, 253 men) in six dental classes at Kyushu Dental University in April 2015. These students entered dental university after graduating from high school in April 2015. The first and second years of this university program provide general and preclinical education. The third and fourth years are also preclinical, but at the end of fourth year, students can take common achievement tests, including computer-based testing and the Objective Structured Clinical Examination. In the fifth and sixth years, students undertake clinical clerkship at the university hospital.
We planned a study with 40 regular smokers and 413 non-current smokers. Prior data indicated that 63% of non-current smokers were male [16] . With a true within-stratum odds ratio for regular smoking in males relative to females of 3.5, we would be able to reject the null hypothesis that this odds ratio equals 1 with probability (power) 0.882. The type I error probability associated with this test of the null hypothesis was 0.05. We used an uncorrected chi-squared statistic to evaluate this null hypothesis.
The survey solicited the following information: demographic characteristics (gender, age, and academic year), body mass index, current and past smoking habits, residence, eating habits, health status, physical activity, participation in club activities, sleep, alcohol use, participation in smoking cessation education, and smokers in respondents' families. Mental health was assessed using the 12-item General Health Questionnaire (GHQ 12) Japanese version. The validity and reliability of GHQ12 have been previously confirmed [17, 18] . GHQ 12 responses were scored as 0 or 1, and the total score ranged from 0 to 12 points [19] . We used the cutoff of 4 points arrived at by Guthrie et al. [20] in their investigation of stress and burnout in medical students. High scores indicate low mental health status.
The participants were classified as non-current smokers and regular smokers. Regular smokers were those who answered "daily" or "sometimes" to the question on current smoking status in the last month; all others were defined as non-current smokers.
We evaluated whether the participants had professional responsibilities associated with smoking intervention using nine questions on professional responsibility adapted from a study of Japanese medical students [16] . One point was added when a suitable response was given to each question, and the sum of suitable responses was the individual professionalism score. All questionnaires were applied in Japanese. Factor analyses were applied to assess the validity of the questionnaire on professional responsibility [21] . For exploratory factor analysis, principal factor analysis with Varimax rotation was performed. Kaiser's criterion (i.e., eigenvalues > 1.0) and a visual examination of scree plots were used to determine the number of components to retain [22] [23] [24] . Following principal factor analysis, confirmatory factor analysis was performed to explore the valid factor structure. The goodness-of-fit index (GFI), adjusted GFI (AGFI), comparative fit index (CFI), and root-meansquare error of approximation (RMSEA) were used as indices of conformity. In general, GFI, AGFI, and CFI values of ≥0.90 indicate good fits [25, 26] . In addition, the RMSEA was interpreted as follows: good, ≤ 0.05; and acceptable, ≤ 0.08 [27] . Furthermore, Cronbach's alpha coefficient was used as an index of internal consistency of the questionnaire, with α ≥ 0.7 accepted as evidence of good internal consistency [28] .
Statistical methods
When appropriate, the chi-squared test or Fisher's exact test was used to compare categorical variables between non-smokers and regular smokers. The independent t-test was used to compare the means of continuous variables. A multivariate binary logistic regression analysis was used to identify factors associated with smoking. P-values < 0.05 indicated statistical significance. In the binary logistic regression analysis, current smoking status was considered to be the dependent variable, and independent variables that were significant in the univariate analyses were included. Categorical variables were coded appropriately before they were entered into the model. The adjusted odds ratios (ORs) for smoking and their 95% confidence intervals (CIs) were calculated. All statistical analyses were performed using SPSS for Windows ver. 23.0 (IBM Japan, Tokyo, Japan).
Results
As the results for validity and reliability of the questionnaire on professional responsibility, from Kaiser's criterion, three factors had eigenvalues > 1, which together accounted for 55.2% of the variance in the total scores. The results of confirmatory factor analysis showed goodness-of-fit of the three-factor structure models in the questionnaires as follows: GFI = 0.947, AGFI = 0.910, CFI = 0.954, and RMSEA = 0.062. With regard to internal consistency of the questionnaire, Cronbach's alpha coefficients of the scale and its three subscales were 0.701-0.853. Table 1 summarizes the demographic characteristics of the 453 participants (200 women, 253 men) who completed the survey. The mean response rate of all students was 78.6%. Table 2 shows the results of the assessment of smoking habits according to demographics. Overall, 11.5% (n = 52) of respondents were regular smokers. The prevalence of regular smokers was significantly higher among men than among women (p = 0.000). Age and academic year were significantly higher among regular smokers than among non-current smokers (both p = 0.000). Table 3 summarizes the assessment of smoking habits according to behavioral variables and mental health. Smokers were more likely to skip breakfast twice or more a week, eat out once or more a week, have poor health and sleep, and drink alcohol (p = 0.001, p = 0.000, p = 0.014, p = 0.040, and p = 0.000, respectively). In contrast, regular smokers were less likely to have GHQ 12 scores ≥4 and to attend smoking cessation education (p = 0.017 and p = 0.035, respectively). The mean GHQ 12 score was significantly lower among regular smokers that among non-current smokers (p = 0.003) and in men than in women (p = 0.023). Table 4 summarizes the assessment of smoking habits according to the family history of smoking. Smoking was associated significantly with fathers' smoking habits (p = 0.010). Table 5 summarizes the professional responsibility results. Responses to five questions differed significantly between regular smokers and non-current smokers. The mean professionalism score was significantly lower among regular smokers than among non-current smokers (p < 0.001). Overall, 50.1% of the non-current smokers and 71.2% of the regular smokers responded that patients' chances of quitting smoking were not increased if a dentist advised them to quit. Table 6 shows the results of the logistic regression analysis. The multivariate analysis revealed that male gender (OR = 5.449, p = 0.002, 95% CI = 1.851-16.040); 
Discussion
This study showed that the overall prevalence of regular smoking among the respondents in our study was lower than reported for dental students in other countries [13, [29] [30] [31] [32] [33] [34] [35] . Consistent with previous studies, regular smoking was more prevalent among men than among women [13, [29] [30] [31] [32] [33] [34] [35] . Previous studies have indicated that the harmful effects of smoking during pregnancy on maternal and fetal health are well recognized among women in Japan and the United States [36, 37] . It is likely that female students have a better understanding and care more about pregnancy and childbirth as well as their own health than male students. Several studies have indicated that family influence is a major risk factor for and predictor of the initiation of smoking [13, 16] , although one study showed that a family history of smoking was not associated with smoking. We found that 50 (96.2%) regular smokers did not live with their families. A previous study indicated that cigarette smoking in college students is often a social activity associated with facilitation of social interactions, to avoid feeling alone, and to behave as a member of a group [38] . Students may have become regular smokers because of the lack of family members who cautioned against smoking, and instead were influenced by their friends who were smokers. Many studies have shown that alcohol consumption is significantly associated with cigarette smoking [16, 39, 40] , which was consistent with our findings. Alcohol is an effective anxiolytic in humans and animals [41, 42] ; therefore, the desire to drink may be motivated by the wish to alleviate stress [43] . Another study indicated that drinkers had many other drinkers in their social network and the frequency of individual drinking was related to the frequency of drinking by others [44] . This trend was very similar to that seen in smokers [45] . These findings are correlated with the observation that eating out more times per day is associated with higher odds of being a regular smoker. Drinking and smoking may play roles in stress relief as well as in building and maintaining interpersonal relationships. Recent studies have revealed very strong associations between cigarette smoking and mental health variables in college students in the United States [46, 47] . In contrast, we found that the mean GHQ 12 score was significantly lower among regular smokers than among non-current smokers, suggesting that the mental health state was lower among non-current smokers than among regular smokers. In a recent study, the mean GHQ 12 scores for female and male participants were 3.82 and 3.00, respectively, and significant gender-related differences were observed among Japanese medical students regardless of smoking habit [48] . Consistent with these findings, mean GHQ 12 scores were higher in women than in men in this study. As 90.4% of regular smokers were men, it is natural that the mean GHQ scores of all regular smokers were close to those of regular male smokers. However, the mean GHQ scores among regular smokers were lower than those among non-current smokers, especially in men. Therefore, smoking appeared to have some impact on the decline in GHQ score. Another study suggested that nicotine critically regulates brain areas that are involved in the inhibition of negative emotions, such as anger [49] , which may be one of reason for the lower scores among regular smokers than non-current smokers. Univariate analyses showed that the prevalences of skipping breakfast, poor health status, and poor sleep habits were significantly associated with regular smoking, although they were not statistically significant on multivariate analysis. These findings suggested that regular smokers tended to have unhealthy lifestyles, including nocturnal habits. Generally, there are large variations in the preferred timing of sleep and activity, and this temporal directionality of activities of individuals is referred to as the chronotype [50] . In 1976, Horne and Ostberg [50] developed a questionnaire to classify individuals based on their preferences for sleep timing and daily performance, and classified chronotype into three types: evening type, morning type, and intermediate type. Evening type is associated with peak performance toward the end of the day. Unfortunately, in modern society sleep timing, especially on work days, is influenced by social norms, a phenomenon known as "social jet lag" [51] . Obviously, this is disadvantageous in evening types. Many studies have indicated lifestyle-related health problems in evening type people. Evening types were reported to skip breakfast more often than morning types [52] . Evening types experienced anxiety and negative moods, tended to have lower self-esteem, performed worse in school, and were suggested to be more susceptible to stress [53] . Furthermore, evening types with reduced sleep on weekdays compared to weekends showed higher incidences of depressive moods [54] and engaged in more negative health behaviors than morning types [55] . In this study, we did not diagnose the chronotypes of the students, although the behavioral features associated with regular smokers on univariate analyses were consistent with evening types. Only mental health status in regular smokers was inconsistent with the characteristics of evening types. However, our results are reasonable if students with poor mental health status due to social jet lag used smoking to improve their condition. Students who are aware that they have a predisposition for the evening type chronotype, especially men, must manage their health to a greater degree than others because they have the potential to become regular smokers.
We asked the students nine questions associated with professional responsibility, including their intention to counsel smokers about quitting, and found significantly lower scores among regular smokers compared with non-current smokers. These findings suggest that regular smokers are less conscious health professionals. In addition, 50.1% of the non-current smokers and 71.2% of the regular smokers responded that patients' chances of quitting smoking are not increased if a dentist advises them to quit. The Global Health Professions Student Survey of 28,420 medical, dental, nursing, and pharmacy students from eight countries showed that dental students had significantly lower odds of being taught to provide educational materials to support smoking cessation for patients who want to quit smoking, compared with medical, nursing, and pharmacy students [56] . We also found that more than half of the students had an inadequate attitude toward smoking cessation by their patients. Prakash et al. [57] demonstrated that dentists can play an important role in primary prevention of adverse health effects by promoting the cessation of tobacco use among their patients.
In the clinical training of dental students, information about tobacco cessation treatment is provided by various educational methods, such as didactic lectures, web-based learning, and interactive CD-ROM programs. In addition, Objective Structured Clinical Examinations as an assessment method in clinical training was provided [58, 59] . Singleton et al. [60] suggested that a method that combined lectures with practice sessions with standardized patients increased participants' subjective norms, perceived skills, and intentions to provide tobacco cessation treatment more than lectures alone. Therefore, it is necessary to apply more practical learning and assessment after passive learning during training of students to support smoking cessation for their patients.
We found that Japanese dental students have inadequate attitudes and skills to advise their patients to quit smoking, although most students held positive attitudes toward smoking prevention and cessation. The development of educational programs including tobacco cessation treatment for dental students in Japan is necessary.
Conclusions
Regular smoking was strongly associated with male gender, higher academic year, consumption of alcohol, and eating out more often. Mental health status among regular smokers was better than among non-current smokers. Behavioral features of regular smokers were consistent with the characteristics of evening types. Students who are aware that they have predisposition for the evening type chronotype, especially among men, must manage their health much more carefully than those with other chronotypes. Furthermore, we found that more than half of the dental students had inadequate attitudes and skills to advise their patients to quit smoking. Consequently, the development of educational programs for dental students in Japan is necessary.
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